Immunohistochemical demonstration of some putative neurotransmitters in the lamprey spinal cord and spinal ganglia: 5-hydroxytryptamine-, tachykinin-, and neuropeptide-Y-immunoreactive neurons and fibers.
The distribution of some putative neurotransmitters was investigated in the spinal cord and spinal ganglia of the lamprey, a primitive vertebrate, by using immunohistochemical methods. In the spinal cord a midline row of 5-hydroxytryptamine (5-HT)-immunoreactive neurons was present immediately ventral to the central canal over the entire length of the spinal cord. The ventral processes of these neurons formed a dense ventromedial plexus of varicosities. In the dorsal, lateral, and ventral spinal axon columns, several longitudinal 5-HT fibers were present. After chronic spinal transections the distribution of 5-HT fibers was unchanged; it is therefore concluded that there was no substantial descending 5-HT contribution and that the spinal 5-HT neurons supplied the regional 5-HT innervation. The spinal 5-HT cells sent fibers into the dorsal and ventral roots; 5-HT cell bodies and fibers were also present in the spinal dorsal root ganglia, in their dorsal, ventral, and lateral nerve branches, and in the dorsal and ventral branches of the ventral roots. Neurons and fibers containing peptides of the tachykinin (TK) family (to which, amongst others, substance P belongs) were found in the spinal cord. TK neurons in the spinal cord supplied the local TK innervation, as well as TK fibers in the dorsal and ventral roots. Fibers have been found containing either TK, or 5-HT, or both compounds. Neurons containing neuropeptide-Y (NPY)-immunoreactive material were present in a medial column just dorsal to the central canal. The NPY neurons have longitudinal, mainly descending, fibers that provide the local NPY innervation of the lamprey spinal cord. The present results provide evidence for local spinal systems containing 5-HT, TK, 5-HT and TK, or NPY, but in contrast to mammals, these compounds do not seem to arise from supraspinal neurons.